Chemical manipulation of the mTORC1 pathway in industrially relevant CHOK1 cells enhances production of therapeutic proteins.
The mammalian target of rapamycin complex 1 (mTORC1) is known as a central coordinator of protein synthesis and cell growth in response to the cellular environment. In this work, chemical manipulation of mTORC1 pathway was employed to enhance mAb production as well as increase understanding of intracellular pathways in GS-CHOK1 cells. Using the phosphorylation status of mTORC1 downstream targets, S6K1 and 4E-BP1, as read-outs of mTORC1 activity, we investigated the contribution of each target protein to growth and/or productivity. Inoculation of cultures in the presence of rapamycin, a specific inhibitor of mTORC1, increased viability and final titer. The initial increase in specific productivity and inhibition of growth by rapamycin correlated with diminished phospho-S6K1. However, inhibition was transient and cells recovered by unknown mechanisms. In contrast, phosphorylation of 4E-BP1 was preserved in response to rapamycin. Finally, we examined the activity of mTORC1 after addition of a custom-designed feed. Feeding led to substantial increase in growth and productivity and the phosphorylation of both targets was elevated. Though many details of mTORC1 signaling in CHO cells remain to be clarified, we have provided evidence that environmental manipulation of the mTORC1 pathway correlates with changes in cell growth and recombinant protein production.